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Abstract 
We visualize the green building categories in the Israeli Sustainable (Green Buildings) Standard as well as in LEED 
(Leading in Energy and Environmental Design) as six layers: Site, Structure, Skin, Services, Space and Stuff, each 
reflecting their different lifetime scales and subsequently, their different environmental damages. A comparison 
between the two standards shows that the Israeli standard puts the emphasis in most categories on the building design 
layers that has long lifetime scales, while LEED puts more emphasis on the system design that has a shorter lifetime 
scale than the building design one. 
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1. Introduction 
Much interest has been devoted Since 1980 to decreasing building-related environmental impacts and 
promoting sustainable building-related activities. Green buildings gained momentum and became the 
trendy fashion and mainstream architectural practice. However, only very few “Green Labelled 
buildings” are properly designed to save energy. This fact results in a lot of criticism of current green 
rating systems and especially criticism of LEED that gained popularity and international spread.          
Scott (2006) discussed LEED certification and criticized the LEED point-based approach that can mask 
the design of really sustainable architecture[1]. Shaviv (2008) enlightened that LEED, as most of the 
other Green Buildings Rating systems, is a simple 'point hunting' approach and in order to achieve LEED 
Silver, the most common goal, one can get the minimum required score without improving the energy 
performance of the building [2]. Moreover, even if there is an improvement in the energy performance of 
the building it is not achieved by proper building design as passive and low energy building (see Fig. 1). 
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Shaviv also considered an extreme case of LEED certification failure for the promising design of the San 
Francisco Federal Building that was originally designed to be LEED Platinum certified. The Federal 
Building was designed with bio-climatic and passive solar aspects, thus eliminating the need for HVAC 
systems (see Fig. 2). However, at first the building was not granted any LEED certification because the 
existed LEED rating system (2007) ignored bio-climatic and passive solar [3]. Murphy's, main claim in 
his book “The Green Tragedy: LEED’s Lost Decade” (2009) is that LEED is a false solution for 
sustainable design [4]. Chang, (2010) criticized LEED methodology arguing that it is inadequate for 
designing a project according to passive design principles [5]. Scofield claimed (2013) in a recently 
published paper entitled "No Evidence LEED Building Certification is saving Primary Energy" [6] that 
LEED's contribution was to marry the substance of energy efficiency with popular appeal of green design. 
It was a brilliant marketing strategy" and he raised the question "But do LEED-certified buildings actually 
save primary energy...?". 
  
 
 
 
 
 
 
 a             b        c                 d 
Fig. 1. Berkeley Lab's Molecular Foundry.  a. West and north elevations; b. Contrast obtained in the main 
working cubical space by the unshaded west elevation; c. Brightness caused by unshaded east elevation 
causes the insiders to turn on the lights; d. Points achieved  to obtained LEED Gold accreditation 
  
 
 
 
 
 
 a         b        c            d 
Fig. 2. SF Federal Building. a. Horizontal perforated metal sunshades for south elevation;                        
b. vertical glass fins Sunshades for north elevation; c. Daylighting;  d. Thermal Mass  
 
In general, different green building rating systems have quite similar sustainable categories such as 
site, energy, water, materials, emissions, management, etc. Each category commonly includes together 
credits for the site and structure as well as credits for the serving systems. However, they don't separate 
the impact of the building design from the impact of the building’s systems on the environmental 
damages and the human health. This is despite of the fact that the building and systems have different 
lifespan scales and therefore influence differently the environment and the human well-being.  
Moreover, when different examples of LEED accredited buildings are examined in detail one can find 
that even when energy efficiency was considered, it could be achieved merely by improving the 
mechanical, electrical and hot water systems since they are easier points to handle than designing low 
energy buildings. For a notable example, see the Berkeley Lab's Molecular Foundry (Fig. 1). Another 
example is the LEED GOLD Intel Building in Israel that reveals that it saves very little energy (it got in 
the entire Energy Chapter only 5 points) and the points acvhieved were not because the building is 
designed as passive and low energy one but mainly by improving the building services (it got for 
optimizing Energy Consumption only 2 points). Moreover, there are defaults from the point of view of 
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Bio-Climatic and Passive Solar Architecture. There are hardly any shades to protect the western windows 
and no special elements to achieve passive cooling or heating. So, all facades look almost the same (see 
Fig. 3).  This is in contrast with the fact that buildings are designed to last 50 to 100 years and the 
mechanical systems only 10 to 20 years, at most. Shaviv clarified  that "The fact that all energy saving 
features are put into one basket, and the energy standard are defined in such a way that the goals can be 
achieved with no need for good architectural design, leads to the present situation" [2].  This means that 
energy efficiency in buildings can be achieved only by improving the mechanical, electrical and hot water 
systems. There is no need to improve the architectural design from bio-climatic and passive solar aspects.  
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Fig. 3. Intel Haifa - The first ”LEED GOLD Green Building” in Israel. a.& b. All elevation without 
sunshades; c. LEED 2.2: total possible points; d. Points achieved to obtained LEED Gold Accreditation 
2. Representing the building as layers according to lifetime expectancy 
Based on the findings described above, Shaviv, who was in charge of the revision of the Energy 
Chapter of the Israeli Green Building Standard, suggested to divide the energy category into two 
subcategories: "Building energy performance" and "Building services systems". The separation 
procedure, which was initiated by Shaviv, is already embedded in the recent revision of SI5281 [7]. This 
separation is based on the fact that buildings and the mechanical systems have significant different 
lifetime expectancy.  
In this respect it is appropriate to introduce the “shearing layers” concept conceived by architect Frank 
Duffy. Frank Duffy summarized his view in the phrase: “Our basic argument is that there isn't any such 
thing as a building. A building properly conceived is several layers of longevity of built components” 
(quoted by Brand [8]). The shearing layers concept introduces a separation of the entire building into six 
layers according to lifetime expectancy. The layers are: site (timescale: eternal), structure - the foundation 
and load-bearing elements (timescale: from fifty to three hundred years), skin - exterior surfaces 
(timescale: twenty to fifty years), services - communications wiring, electrical wiring, plumbing, fire 
sprinkler systems, HVAC, elevators and escalators (timescale: from ten to twenty years), space plan – 
interior walls, ceilings, floors, and doors (timescale: three to ten years) and stuff - chairs, desks, phones, 
pictures; kitchen appliances, lamps (timescale: from daily to monthly). The first three layers (site, 
structure & skin) are concerned with the "building design" that have long timescale, while the other three 
layers (services, space plan and stuff) involved with the "service systems" that have a short timescale. 
Pushkar and Shaviv [9] suggested adopting the shearing layers concept to the green rating systems. The 
idea of visualizing the green buildings by the six separate layers is due to their different timescales that 
determine their environmental damages as well. Such a separation allows allocating points to each 
sustainable building-related activities with an objective criterion of the life expectancy and the 
environmental damage.  
In the coming sections we present the “shearing layers” concept separation for all subjects in each 
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category of the Israeli Green Building Standard as well as in LEED and will compare them. All examples 
that are included in this study are from office building type [10] and from LEED 3.0 for New 
Construction & Major Renovations [11].  
3. The Israeli Green Building Standard SI5281 and LEED 
Launched in 2005, SI5281 was the first version of the Israeli rating system offering building 
sustainability, and consisted of only one part that treated jointly residential buildings and office buildings. 
The second version of SI5281 was available in 2011 [7]. The new version includes eight parts, which are: 
Part 1: general requirements and parts 2 to 8: specific requirements for different building types including: 
Residential, office, education, hotels, healthcare, retail and public buildings. The essence of the revised 
SI5281 is to handle the various sustainable activities within nine environmental categories: energy, site, 
water, materials, health and wellbeing, waste, transport, and management and innovation. All types of 
buildings contain the same categories, but the sections and points allocated to each section and category 
vary.  
SI5281 for office buildings [10] includes the categories: EA-Energy (37%), SS-Land (15%), WE-
Water (15%), MR-Materials (8%), H&WB- Health & Well being (11%), WMT- includes: Waste (4%), 
Management (4%) and Transportation (2%), ID- Innovation (4%). The differences between Residential 
and Office buildings are small and in both buildings the Energy chapter is 37%. These categories and 
points allocated to the energy category resemble the LEED 3.0's categories and points (see Fig. 4). 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Left: SI5281 - Max. total possible points (= percentage)  
Right: LEED 3.0 - Max. total possible points & percentage 
 
Like other environmental assessment methods, SI5281 and LEED use simple ‘point hunting’ 
approach. The building is then labelled as a green building on different levels according to the number of 
points achieved; LEED according to Four “Green Grade” levels and SI5281 according to five levels. 
However, not everything is similar.  In order to avoid the deficiencies mentioned by Shaviv in the 
introduction, the emphasis in the revision of SI5281 has been laid on the improvement of the architectural 
design, i.e. the design of the building itself and not mainly on the services systems. In particular, HVAC 
performance is not evaluated together with the building energy performance, but is rated according to the 
COP of each piece of equipment. Therefore, the Energy Chapter (Chapter 1) is divided into two 
subchapters: 1.1. Building energy performance: Only Bioclimatic, Passive & Low Energy Architecture 
(PLEA) aspects are considered under this title, and 1.2 Building services systems: including HVAC and 
other mechanical systems, as well as solar water heating and PV. A minimum awarded number of points 
from each subchapter is required, in order to reach a certain level of “Green Grade” (Table 1). Moreover, 
according to SI5282 [12], the energy rating of the proposed building design should reach at least level C, 
which guarantees energy saving of 28% in office buildings, compared with the performance of a 
reference building. Moreover, contrary to LEED, the use of renewable energy, like solar energy for hot 
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water (that is compulsory in Israel), or PV (that is highly subsidised) is not awarded twice, unlike in 
LEED. Instead, passive solar design and low cooling energy design, are awarded and encouraged by 
SI5281. 
 
 
Table 1. SI5281: Minimum required energy points for each “Green Grade” level 
 
 
Rating  
of Building 
 
1.1 
Building 
 
1.2 
Systems  
 
At least Level 
According to SI5282-2 
One Star  8.5 6 C 
Two Stars  11 8 B 
Three Stars 13 10 A 
Four Stars 15 12 A+ 
Five Stars 17 13 A+ 
 
In this paper we study the six shearing layers concept and extended it to all environmental categories 
of both systems, SI5281 and LEED. The procedure of the separation itself is explained only for the 
Energy category. 
4. Implementation of shearing layer concept to the Energy category  
4.1. SI5281 - The shearing layer concept for the "Energy" category 
  
The subjects included in the first Sub-category of the energy chapter (Chapter 1): "Performance of the 
Building Design" are:  
The credit 1.1.1 Bioclimatic Design - Passive heating and cooling (4pt) intends to reward bio-climatic 
design strategies, ensuring natural ventilation of the building, and applying passive heating and cooling 
techniques. Design strategies for natural ventilation and passive heating and cooling techniques mostly 
depend on the design of the building skin, in addition to the building structural design and orientation 
[13]. Therefore, the credit points were divided between Skin (3pt) and Structure (1pt).  
The credit 1.1.2 Bioclimatic Design - Sun and shade (7pt) intends to preserve the solar rights of the 
planned project and of the buildings and open areas in its close environment [10]. Thus, the credit is 
rewarded under the Site shearing layer.  
The credit 1.1.3 Energy Efficiency according to SI5282-2 (21pt) intends to achieve savings in energy 
consumption required for heating, cooling and lighting, by designing the building as energy conscious 
one [10]. Energy conscious building strategies depend mostly on the design of the building's skin; 
insulation of the envelope, window size and orientation, type of glazing and shading of them, building 
thermal mass and night ventilation for passive cooling, as well as the design of the building’s structure 
(including the thermal mass of the structure, building geometry; compactness and proportions) [13]. 
Therefore, the points of the credit were divided between Skin (13pt) and Structure (8pt).  
The credit 1.1.4 Daylighting of public indoor areas (1pt) intends “to reduce energy for electric lighting 
in all public communal indoor spaces that are in daily use, like lobbies, stairways, etc.” [10]. This credit 
requires a certain minimum window area as 3% of the floor area of these spaces. Thus, the credit was 
relocated under the Skin shearing layer.  
As the number of the total points allocated to the sub category 1.1 "Building energy performance" are 
21, while all points allocated to all subjects summarized to 33, therefore, each point mentioned above in 
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this sub-category should be corrected by a factor of 21/33.  
All credits and their maximum available points of the sub-category 1.2. Building services systems 
such as: 1.2.1 Energy Lighting Performance (8pt), 1.2.2 Water Heating (1pt), 1.2.3 On-site Renewable 
Energy (2pt), 1.2.4 HVAC systems (6pt), 1.2.5 Sub-metering and control (1.5pt), 1.2.6 BEMS, Building 
Energy Management Systems (3pt), 1.2.7 Internal transportation systems (1.5pt), 1.2.8 Energy Efficient 
IT Solutions (0.75pt) were relocated under the Services layer due to the same expected timescale (from 
ten to twenty years) of these systems and appliances. Again, the number of the total points allocated to the 
sub-category "Building services systems" are 16, while all points allocated to all subjects summarized to 
23.75, therefore, each point in this sub-category should be corrected by a factor of 16/23.75. The 
separation of the energy category is presented in Table 2.  
 
 Table 2. SI5281 - separation of max. available point to the relevant shearing layers 
 
      Layers    
                                  Total Points Si St Sk Se Sp Stu 
1. Energy                                       37  
1.1 Building                                  21/33 4.5     4 12.5    
1.1.1 Bioclimatic Design - Passive heating and 
cooling  
            1 3    
1.1.2 Bioclimatic Design - Sun and shade     7            
1.1.3 Energy Efficiency according to SI5282-2              5 16    
1.1.4 Daylighting of public indoor areas               1    
1.2 Services                                       16    16   
1.2.1   Energy Lighting Performance    8   
1.2.2 Water Heating     1   
1.2.3 On-site Renewable Energy     2   
1.2.4 HVAC systems     6   
1.2.5 Sub-metering and control     1.5   
1.2.6 BEMS, Building Energy Management 
Systems  
   3   
1.2.7 Internal transportation systems     1.5   
1.2.8 Energy Efficient IT Solutions     0.75   
Si – Site; St – Structure;  Sk – Skin;  Se – Services;  Sp - Space plan;  Stu – Stuff 
 
4.2. LEED 3.0: The shearing layer concept for the "Energy" category  
  
Except the credit "Optimize Energy Performance" all other energy credits and their maximum 
available points were relocated under the "Services layer" due to the same expected timescale (from ten to 
twenty years) of these systems and appliances (see Table 3).  
The credit "Optimize Energy Performance" (19/110pts=17%) was separated to the layers Services 
(12%) and Skin (5%). This is in contrast to the similar credit in SI5281 "Energy Efficiency according to 
SI5282-2" (21pt=21%) that was divided between Skin (13pt) and Structure (8pt). The reason for this 
different is because LEED credit "Optimizing the energy consumption" is carried out according to 
Appendix G of ASHRAE 90.1 [14] that takes into consideration mainly the performance of the systems 
and not of the architectural design of the building, while SI5281 considers the energy performance of the 
building only, as the HVAC systems are evaluated separately. This is a consequence of the fact that the 
reference building is defined in ASHRAE 90.1 according to the geometry of the proposed building, and 
thus the influence of the building’s geometry is eliminated. As the building envelope can be improved as 
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well as the HVAC systems, the maximum available points for this credit were split in LEED between 
services and skin. This is in contrast to SI5282 that defines the reference building with fixed geometry 
and depth that allows daylighting [12], hence the geometry of the proposed building strongly affects the 
results. Moreover, the calculations of the energy consumption for heating, cooling and daylighting for a 
proposed building, as well as for the reference one, are performed according to the same predefined air-
condition units, even if the proposed building will not have any mechanical systems. Thus, only the 
design of the building influences the energy performance of it. Therefore, the maximum available points 
for this credit were split in SI5281 between Structure and skin. 
It should be noted that LEED system awards up to 110 points in total, while SI5281 is based on a 100 
points scale. For that reason the LEED points of each credit were renormalized to 100 points (= 100%). 
The separation of the energy category is presented in Table 3.  
 
Table 3. LEED 3.0 - separation of max. available points to the relevant shearing layers (percentage) 
 
    Layers    
                                        Si St Sk Se Sp Stu 
Energy and Atmosphere - Total points 35 = 32%   5 27   
                                              
Prereq 1 Fundamental Commissioning of 
Building Energy Systems  
   0   
Prereq 2 Minimum Energy Performance     0   
Prereq 3 Fundamental Refrigerant Management     0   
Credit 1 Optimize Energy Performance    5 12   
Credit 2 On-site Renewable Energy    6.5   
Credit 3 Enhanced Commissioning    2   
Credit 4 Enhanced Refrigerant Management    2   
Credit 5 Measurement and Verification    2.5   
Credit 6 Green Power    2   
Si – Site; St – Structure;  Sk – Skin;  Se – Services;  Sp - Space plan;  Stu – Stuff  
5. Implementation of the shearing layer concept to all environmental categories in SI5281 and 
LEED 3.0 
In the same way the separation of the energy category was performed, the points of each category 
were allocated to the six shearing layers. As SI5281 has nine environmental categories (energy, site, 
water, materials, health and wellbeing, waste, transport, site management and innovation), while LEED 
3.0 characterizes the environmental parameters under seven categories only (sustainable site, water 
efficiency, energy and atmosphere, material and resources, indoor environmental quality, innovation and 
design process, regional priority), we had to defined a generic sustainability categories that fits best both 
systems according to their original intent. Thus, the credits and their relevant points of both systems were 
redistributed under these six generic categories: energy, site (including transportation and site 
management in SI5281), water, material (including waste in SI5281), health and wellbeing (H&WB), site 
management and innovations (including regional priority in LEED). The results of the shearing layer 
adoption to SI5281 and LEED are presented in Table 4 in percentage and according to the generic 
sustainability categories. 
Table 4 shows that SI5281 emphasizes the layers Site (timescale: eternal)  & Skin (twenty to fifty 
years) by assigning 32% and 20.5% respectively, compare with LEED 3.0 that allocates to these layers 
only 20% and 14%. On the other hand LEED emphasizes the layer Services (timescale: from ten to 
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twenty years) by assigning 45% to this layer compare with SI5281 (29%). Even the Stuff layer (that has 
the shortest timescale) gets from LEED 3.0 high portion of the points (11%) compared with SI5281 that 
rewards only a small amounts of points to it (5.75%).  
 
Table 4. SI5281 vs. LEED by building shearing layer  (%) & generic sustainability categories 
 
 SI5281 LEED 3.0 
 Total
% 
Si St Sk Se Sp Stu Total
% 
Si St Sk Se Sp Stu 
Energy   37 4.5 4 12.5 16   32   5 27   
Site   23 17.5 1 0.5 1 1.25 1.75 24 16.4 2 1 0.5 0.5 3.6 
Water 15 7   7  1 9 1   7  1 
Material 10 2 1.5 1.5 1.5 1.5 2 12.6  2.7 4 0.4 2.7 2.8 
H&WB 11 1  5 2.5 1.5 1 13.4   1.8 8   3.6 
Innov. 4  1 1 1 1  9 2.6 0.8 2.2 2.1 1.3  
Total 100 32 7.5 20.5 29 5.25 5.75 100 20 5.5 14 45 4.5 11 
Si – Site; St – Structure;  Sk – Skin;  Se – Services;  Sp - Space plan;  Stu – Stuff  
6. Comparison of the shearing layers in SI5281 and LEED 3.0  
Analyzing the total percentages by summing all environmental categories according to "Building 
layers" (Site, Structure and Skin) and the "Service layers" (Services, Space plan and Stuff), one can 
observe that SI5281 highlights the "Building layers" with a long timescale (from fifty to eternal years) 
and offers 60% of all available points to be granted under these layers, while LEED 3.0 focuses on the 
"Service layers" with the short timescale (from daily years to twenty) and gives 60.5% of points to these 
layers (Table 5).  
 
Table 5. SI5281 vs. LEED 3.0 by Building Layers and Service layers (percentages) 
 
 SI5281 LEED 3.0 
 Total
 % 
Building  
layers 
Service 
layers 
Total  
% 
Building  
layers 
Service 
layers 
Energy 37 21 16 32 5 27 
Site 23 19 4 24 19.4 4.6 
Water 15 7 8 9 1 8 
Material 10 5 5 12.6 6.7 5.9 
H&WB 11 6 5 13.4 1.8 11.6 
Innovation 4 2 2 9 5.6 3.4 
Total 100 60 40 100 39.5 60.5 
 
Moreover, an analysis of the allowable percentages of points per each environmental category 
assigned to the "Building layers" indicates that SI5281 performs much better than LEED 3.0 in the energy 
category (Table 5). LEED rewards only 5% of all available points to the building layers of the energy 
category, while SI5281 grants 21%. Moreover, the water and H&WB categories are not doing well in 
LEED. The building layers receive only 1% and 1.8% compared with 7% and 6% that SI5281 allocates to 
these categories. In these three categories, SI5281 gives more priority to the building layers than to the 
service layers, while LEED considers the service layers as more important than the building layers in 
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these three categories. Only in material and innovation categories (including regional priority category) 
does LEED perform better than SI5281, treating with higher priority the building layers in comparison 
with the service layers. In the site category (including transportation and construction site management) 
both rating systems perform well (19%). 
It concludes that the current version of the LEED 3.0 rating system is mostly out of compliance with 
the shearing layer concept. In contrast, SI5281 is already on the road toward the application of the 
shearing layer concept. 
7. Summary and Conclusions 
Green buildings rating standards have, to a certain extent, similar sustainable categories such as 
energy, water, site, materials, environmental quality, etc. Each category frequently includes both credits 
for the performance of the building as well as credits for the performance of the serving systems. Most 
green buildings standards don't separate between credits awarded to the building design and those 
awarded to the systems. The Israeli green building standard SI5281 separates the two and so far does so 
only for the energy category. 
 The main question guiding this study is how can we reward objectively green buildings according to 
Life Cycle Assessment. In this paper we suggest to project the point rewarding of the supposedly green 
buildings standards onto a system of six shearing layers, when the layers are defined according to the Life 
Cycle environmental damages. The six shearing layers are: Site, Structure, Skin, Services, Space and 
Stuff, reflecting their distinctive life cycle environmental damages. The first three layers are the "Building 
layers" with the long timescale (20 years to eternal) and the last three are the "Service layers" with the 
short timescale (from days to 20 years).  
Implementing the suggested method on SI5281 and on LEED 3.0 and analyzing the results of existing 
percentage per each layer and environmental category shows that SI5281 performs better than the LEED 
system. SI5281 attributes a higher priority to the building layers than to the service layers, while LEED 
emphasizes the service layers as more important than the building layers. In SI5281 60% of the point are 
rewarded for the building layers, while in LEED 3.0 it is only 39.5%. This fact is particularly evident in 
the energy category. LEED rewards only 5% of the points of the energy category to the building layers 
while SI5281 allocates 21%. No wonder that Shaviv claimed that "Energy efficiency in buildings 
according to LEED can be achieved only by improving the mechanical, electrical and hot water systems. 
There is no need to improve the architectural design from bio-climatic and passive solar aspects" [2]. 
Furthermore, by applying the shearing layers concept to all categories of SI5281 and LEED 3.0, one 
observes also that such defaults exist in Water and H&WB categories. This fact explains better the strong 
critic of LEED as presented by Scott, Shaviv, Murphy, Chang and Scofield. 
In order to fulfil the promise that Green Buildings will be designed as truly sustainable buildings, 
allocating points according to lifetime expectancy, implementing the six shearing layers concept may be 
performed more objectively.  
8. Addendum 
It should be noted that while working on this paper, LEED 3.0 was updated to the LEED 4.0 for 
Building Design & Construction [15] and was approved. Consequently a system of the six shearing layers 
was applied to this newest version of LEED (Table 6). Analyzing the results shows that only for H&WB 
and for the Site categories little improvement in attribution a higher priority to the building layers should 
be noted. In LEED 3.0, 1.8% of the H&WB points were rewarded for the building layers versus 11.6% 
allocated to services layers (Table 5), while in LEED 4.0 already 4.1% of the points were rewarded for 
the building layers versus 10.5% allocated to the services layers (Table 6). In the Site category the 
improvement is smaller.  In LEED 4.0, 20.8% of the points were rewarded for the building layers versus 
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19.4% were allocated in LEED 3.0. The points allocation for other environmental categories was not 
changed significantly. To summarize, the results presented in Table 6 shows that the new version of 
LEED performs slightly better toward archiving sustainable buildings than its predecessors. LEED 4.0  
awards  42.5% to the building layers compare with LEED 3.0 that allocates only 39.5% to all the building 
layers.   
Table 6. LEED 4.0 by building shearing layer  (percentages) 
 
 Total Building 
layers 
Service 
layers 
Site Structure Skin Service Space 
plan 
Stuff 
Energy 31 5.5 25.5 0.1 0.2 5.2 24.7 0.1 0.7 
Site 23.6 20.8 2.8 18.1 1.8 0.9 0.5 0.5 1.8 
Water 10 1 9 1    8  1 
Material 11.8 5.5 6.3  2.7 2.8 0.5 2.9 2.9 
H&WB 14.6 4.1 10.5   4.1 7.8  2.7 
Innovation 9 5.6 3.4 2.6 0.8 2.2 2.1 1.3  
Total 100 42.5 57.5 21.8 5.5 15.2 43.6 4.8 9.1 
Energy=IP+EA,  Site=LT+SS,  Innovation=IN+RP 
IP-Integrative process, EA-Energy & Atmosphere, LT-Location & Transportation, SS-Sustainable sites  
IN-Innovation, RP-Regional Priority 
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